Introduction: Ketoacidosis is the most common hyperglycemic emergency in diabetic patients. Sometimes ketoacidosis can be observed during a decompensation process in diabetic conditions. Its prognosis is related to the identification and treatment of underlying decompensation factors. The objectives of this study were to report on the frequency of ketoacidosis to the Department of Internal Medicine, to identify the decompensation factors observed and highlight the challenges associated with its management.
Introduction
Diabetic ketoacidosis (DKA) is the most common and most serious of diabetological emergencies [1] . In Africa, it is often inaugural, but can be observed during the decompensation of already known diabetes. Its prognosis remains formidable with a mortality rate of 5 to 21% [1, 2] . It depends on the identification and treatment of underlying decompensation factors. In resource-limited settings, education of diabetic patients is an important to reducing the frequency and severity of this acute complication of diabetes. There is no data published on doi: 10.7243/2052-6954-6-2 the DKA in Equatorial Guinea. The objectives of this study were to report on the frequency of DKA to the Department of Internal Medicine to Dr. Loeri Comba Polyclinic (PLC) of Malabo, to identify the decompensation factors observed and, to identify the difficulties associated with its management.
Patients and method
This is a descriptive and cross-sectional analytical study with a prospective of collecting data from January to October 2013. It was conducted at the Internal Medicine Department of the Polyclinic of Dr. Loeri Comba (PLC) of Malabo (Equatorial Guinea). Patients of 16 years and older diagnosed with diabetic ketoacidosis was included in this study. There was no exclusion, the only exclusions was the refusals to participate in the study. This study utilized data collected from consultation registers, hospital records, patients' notebooks. Survey cards were also prepared for use in this study.
We systematically examined a consecutive series of diabetic patients hospitalized at the PLC during the study period who were diagnosed with diabetic ketoacidosis. All of these patients underwent careful clinical examination, followed by the search for associated glycosuria and ketonuria in freshly expelled urine.
Ketoacidosis has been defined by the association of dyspnea as acidosis or dyspnea ofKussmaul at a fasting glucose level ≥250 mg / dl, glycosuria and ketonuria greater than or equal to two crosses, in a semi-quantitative estimate. We did not have the opportunity to perform a gasometry or a dosage of bicarbonates.
The following Variables have been determined: -Person characteristics of patients: age and sex.
-The variables describing diabetes: blood glucose at admission, type of diabetes and known duration of diabetes. Diabetes typing was based on a combination of clinical and evolutionary arguments (age of patient, morphotype, time to onset of symptoms, family history, and course of treatment). Anti-GAD and anti-IA2 antibodies have not been achieved.
-The factors of decompensation of the sought diabetes were: rupture of treatment, infection (in particular cutaneous, otorhinolaryngological, dental, pulmonary and urinary), dietary error (jump of meals, nibbling), error in the administration of the insulin (injection technique, rotation of sites, dose adjustment), poor quality of drugs in terms of expiry and preservation.
The data collected were entered and analyzed in Epi info software version6.
Results
A total of 350 patients including 115 diabetic patients were hospitalized during the study period, Of these, 23 cases of diabetic ketoacidosis were identified. The total prevalence was 6% (20% among diabetic patients).
There were 15 men against 8 women with a sex ratio of 1.87 in favor of men. The average age of patients was 35±10 years with extremes of 16 years and 53 years.
Type 2 diabetes was the most common 77%. Half of the cases (50%) were unknown. All patients had a blood glucose level above 400mg/dl with at least one 2-cross ketonuria. Fortyseven percent of the patients had received no education and 70% had no diabetes surveillance systems. Half of the patients never benefited from an insurance cover. Three cases of death were recorded (13%), all of whom were uninsured patients. Table 1 summarizes the main decompensation factors found in patients with ketoacidosis. A break in treatment was noted in 7 cases (32%). At least one infection was present among 17 patients (77%), including one in 6 cases (35%), one urogenital infection in 5 cases (29%) and one in 4 cases (24%). A dietary error was found in 15 cases (68%): taking a single meal a day, meal schedules orsnacking not respected. An inappropriate treatment in 3 cases (14%) including oral antidiabetic drugs for type 1 diabetes and poor quality drugs were used by 2 patients (expiry date exceeded in one case and insulin denatured by lack of storage at an adequate temperature in a case). Difficulties of insulin therapy were noted in 5 cases (22%): errors in the injection technique with non-rotation of injection routes and errors in the adjustment of insulin doses.
In 10 cases (46%), several decompensation factors were present in the same patient.
Among the causes of treatment failure (n=7), three patients mentioned financial reasons leading them to reduce their doses of medication (oral antidiabetic or insulin) or even to the break of treatment, Unavailability of the drug prescribed by default of supply was mentioned by 2 patients and 2 patients had stopped their treatment and resulted traditional treatment means. The main difficulties noted were: delay in seeking healthcare, the unavailability of certain drugs, the inaccessibility of drugs and check-ups (especially for the uninsured) and the lack of training of staff in the management of diabetological emergencies.
Discussion
The hospital prevalence of diabetic ketoacidosis in our series was 6% (20% when reported to diabetic patients only). A comparable prevalence has been found in other African series; 6.49% by Leye in Senegal [2] 4.4% by Lokrou [3] doi: 10.7243/2052-6954-6-2
Burkina Faso, had found a prevalence of 8.24% [5] . However, a higher prevalence was found in other series 35% by Baldé in Guinea [1] , 35.9% by Dionadji M in Ndjamena [6] . The average age of onset of DKA in our series was 35±10 years with extremes of 16 years and 53 years. This average age is relatively young compared to most African series, which places this average age around 50 [1] [2] [3] . This could be explained on the one hand, by the fact that in our series it was about a discovery of diabetes in half of the cases and on the other hand by the notion of diabetes of the African type or atypical diabetes mellitus at ketotic tendency [7] .
We found a clear male predominance, 15 men versus 8 women with a sex ratio of 1.87 in favor of men. A female predominance has been found in other African series [2, 8, 9] .
Type2 diabetes accounted for 77% of patients in our series. In Africa, the frequency of decompensation observed during type 2diabetes is significant. This may be related to the frequency of a particular diabetes (type b2) by its tendency to ketosis and the reversibility of its treatment with insulin [7, 10] .
Diabetic ketoacidosis was the circumstance of discovery of diabetic disease in half of our patients (50%); this frequency is substantially comparable to the results found in the series of Pouye and al. [11] , with an inaugural DKA in 41.17% of cases. It was also the mode of revelation of diabetes in adults in other African series, including that of Lokrou and al. [3] in Côte d'Ivoire, and that of Leye MY and al. [2] in Senegal; with respective prevalence of 36.6% and 38.24%.
The insignificant proportion of type 2 diabetics for whom DKA was inaugural could be explained by the existence in black subjects of a form of atypical diabetes occurring in middle-aged patients whose discovery would be inaugurated by an episode of DKA [7, 10] .
Infection and dietary errors were the main decompensation factors in our practice with 77% and 68% respectively. This prevalence of infection was also found by other authors [1] [2] [3] 5, 8, 9, [11] [12] [13] .
Acute complications of diabetes mellitus occur mainly in patients with very little information about their disease and especially its complications. In our series, only 13% of patients had a formal education about their disease. Among known diabetic patients, 32% did not follow their treatment, 14% had inappropriate treatment and 22% of those who were treated with insulin had difficulty administering it. This finding could be explained by the lack of knowledge of diabetes, the lack of qualified personnel, the unavailability of drugs, especially insulin, and the difficulties in meeting prescriptions over a long period.
In 8.6% of cases, no decompensation factor was identified in our series. The same observation was noted in other African publications [1, 14] . In fact, the decompensation factors are not always identified, given the systematic failure to perform blood culture and cytobacteriological examinations of the urine (CBEU) and the abusive use (self-medication) of antibiotics.
The death rate (13%) noted in our series and the associated factors are comparable to those noted in the African literature [15] . These include infection, delayed diagnosis and management, the great indigence of patients and lack of training of staff in the management of diabetological emergencies.
Conclusion
Diabetic ketoacidosis is common in Malabo. It is the inaugural type 2 diabetes in the majority of cases. The decompensation factors identified are accessible to targeted patient education. In addition to staff training, funding and accessibility to care, including drugs, needs to be improved. 
